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METHOD OF FORMING A LAMINATED 
FABRIC PANTY 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional application of appli 
cation Ser. No. 10/997,016, ?led Nov. 24, 2004, noW allowed. 

FIELD OF THE INVENTION 

[0002] This invention relates to feminine undergarments, 
particularly brassieres and other body shaping garments fab 
ricated using a multi-layered fabric that is formed by gluing 
multiple fabric layers together, preferably to permit body 
shaping garments to be substantially fabricated from a single 
main piece of material or blank cut from the multi-layered 
fabric laminate and Which has ?nished edges Which do not 
require separate binding or narroW edge ?nishing. 

BACKGROUND OF THE INVENTION 

[0003] In the garment industry, particularly in the ?eld of 
manufacture of undergarments, especially Women’s under 
garments, sometimes referred to as body shaping garments, 
such as, brassieres and ?gure persuasive panties, there has 
been a constant effort by designers to develop garments that 
not only provide ?gure enhancement, but are as Well com 
fortable to Wear, non-binding, non-chaf?ng, lightWeight and 
aesthetically pleasing, preferably presenting no visible lines 
through the Wearer’s outer clothes. As Well, there has been a 
long felt need to have garments Which are easily manufac 
tured and to the greatest extent possible reduce the production 
steps and incorporate the signi?cant use of automated assem 
bly and eliminate as many as possible of the labor-intensive 
and time-consuming manufacturing steps, such as seWing or 
stitching, Which even When done using mechanized seWing 
machines is still nevertheless a lengthy and time consuming 
process. 
[0004] Historically, these objectives Were often incompat 
ible. To provide shaping and contouring it Was often desirable 
to include multiple layers of material in selected locations and 
With the need for multiple layers came the need for multiple 
seWing stepsiand multiple seam lines. Moreover, the line of 
transition betWeen sections separated by seam lines often 
presented an area of stiffness as Well as an abrupt transition, 
Which created ?t and comfort problems. Even in single layer 
garments bordering edges have to be ?nished With seWn on 
bindings or narroW elastics and even in the latter case the 
stretch characteristics of the narroW elastics has not been fully 
compatible With the fabric it borders. Moreover, use of bor 
dering elastics or tapes result in a thicker edging, Which not 
only tends to press inWard of the body of the Wearer, it is often 
visible through outer clothing. As Well, all of the seWing steps 
are time-consuming and labor-intensive, involving multiple 
seWing operations to assemble the garment from its cut-out 
parts. 
[0005] In recent years, advances have been made in the 
development of neW fabrics, including both synthetic fabrics 
and blends of natural and synthetic fabrics, Which could be 
used for undergarments. These fabrics are generally softer 
and more supple than predecessor materials, yet are capable 
of providing shape and control, either alone or in combination 
With other materials seWn or applied to them, so as to provide 
adequate support and body shaping for the Wearer. Many of 
these neW fabrics have elastomeric properties providing a 
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modulus of elasticity and others are stretchable With a signi? 
cantly lesser degree of elastic recovery. There has thus 
resulted softer and more supple fabrics to provide a greater 
level of comfort and aesthetic appeal, but these also Were 
labor intensive to make and seam lines and bordering tapes 
and elastics Were required. 
[0006] More recently, advances have been made in the use 
of adhesive securement of fabrics that can, in some instances 
provide a substitute for seWing. These adhesives include ther 
moplastic adhesives that are heat actuated Which are capable 
of bonding With fabrics to form a tight chemical as Well as 
physical bond. These thermoplastic adhesives are available in 
a number of forms, including as a ?lm, Web, poWder, print, 
spray, and aerosol. HoWever, this only provided a partial 
solution as only Zones or sections of the garment Were glued 
or adhesively bonded While other sections Were either con 
ventionally seWn or otherWise pieced together. 
[0007] Even in instances Where it has been suggested that 
the process of manufacturing can be better automated by the 
use of adhesive technology to bond fabrics, and cutting blanks 
from sheets or rolls of the fabric, these blanks still generally 
require many additional ?nishing steps to provide shaping 
and/or body constricting and/or contouring bene?ts, espe 
cially in brassieres. 
[0008] For example, US. Pat. No. 5,447,462 to Smith et al, 
entitled “Fabric Laminate and Garments Incorporating 
Same”, Which issued Sep. 5, 1995, and is assigned to the 
assignee as the present invention, describes multi-layer 
stretch fabrics, Which are used to form discrete portions of the 
garment in Which it is desired to provide certain control 
properties. Although the selective use of stretch control lami 
nate fabrics provided a step forWard, the fabric laminates of 
the ’462 patent are intended to be used only selectively and 
not for the entire body of the garment. If the materials of the 
’462 patent Were used as the principal fabric, the garment 
Would be too constricting and/or the entire garment rather 
than only selected portions of a garment Would have the same 
controlling features throughout. 
[0009] Moreover, the ’462 patent does not solve the prob 
lem of the discontinuity in the stretch characteristics at the 
boundary lines betWeen the principal fabric of the garment 
and any additional fabric laminated Which may be present in 
selected areas. Not only do the junctures produce surface 
irregularities, Which are less than satisfactory both from the 
perspective of the “feel” of the garment on the Wearer’s skin 
and from an aesthetic vieWpoint the discontinuities can lead 
to the leaving of an impression on the Wearer’s skin, folloWing 
a pattern of the discontinuities caused by the pressure of the 
fabric on the skin and the differences in the height of the 
different fabric constituents over the fabric surface. 

[0010] Still another important consideration in the manu 
facture of garments from multi-layered fabrics or even a 
single layer of material is the ability to produce a garment 
Whose borders Will not fray or unravel, even after repeated 
Wearing and laundering. As previously referred to, this has 
been accomplished by the use of bindings or ?nishing mate 
rials, Which in the case of brassieres are often narroW strips of 
elastomeric materials. This border elastic material provides 
both control and a ?nished edge binding. HoWever, because 
the narroW elastics are of a dissimilar material to that of the 
principal fabric of body of the garment and are generally 
thicker, there is a discontinuity of stretch characteristics and 
surface height to that of the main body of the garment. As a 
consequence, the ?t, contour and stretch characteristics of the 
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edges of the garment are less than optimally mated to the 
principal fabric used in the garment. 
[0011] Based on the foregoing, it is evident that there is a 
need in the ?eld of apparel manufacture, especially undergar 
ment manufacture, and more particularly, Women’s undergar 
ments, such as brassieres and underpants, for a fabric that Will 
enable manufacture of a garment substantially from a fabric, 
Which is a multi-layered fabric laminate, made from a plural 
ity of individual fabric layers Which can all be made from the 
same fabric or Which can be made from different but compat 
ible fabrics, and Wherein the laminate fabric can be made to 
have any or all of a desired set of properties especially impor 
tant in the fabrication of undergarments, including softness, 
suppleness the ability to provide support and control, and the 
ability to enable fabrication of the undergarments With a 
minimum of or With total elimination of edge stitching and/or 
the use of narroW bordering materials. There is as Well a need 
for the fabric to provide a variety of both stretchable and 
non-stretchable and elastomeric and non-elastomeric Zones, 
all of Which can be easily and relatively inexpensively manu 
factured using highly automated means and involving a mini 
mum of labor-intensive manufacturing and assembly steps. 
[0012] Accordingly, it is one object of the present invention 
to provide in a body shaping garment a multi-layered fabric 
material, composed of at least tWo layers of fabric, made from 
materials that have compatible characteristics Which enable 
them When secured together either along their entire extenti 
or at least along those portions Which provide the bordering 
areas of a ?nished garment to form a material Which has 
elastomeric characteristics at least along a portion of the 
garment and in Which at least tWo layers of fabric are adhered 
to one another by an adhesive material applied in a manner to 
cause adhesion of one layer of fabric to its immediately 
adjoining layer and Which as joined provide a generally self 
?nished edge When the fabric is cut as a blank into a desired 
shape. 
[0013] For e?iciency in manufacture the multi-layered fab 
ric laminate material is fabricated using adhesive material 
applied over the surface of adjoining layers of fabric in a 
manner to cause adhesion of the adjoining layers over only 
those selected portions of the surface areas thereof that are in 
communication With one another and to Which adhesive 
material has been applied, and further so as to cause adjoining 
layers of fabric in other than these selected portions to remain 
non-adhered, but integrally a part of the laminate. 
[0014] The adhesive material is preferably a thermoplastic 
adhesive material that is heat actuated and is adapted to be 
applied in a number of Ways, including, but not limited to, as 
a ?lm, as a poWder, as a print, as a Web, and as an aerosol spray 
deposition. 
[0015] In accordance With the present invention the blank 
created and Which is suitable for ?nishing as a body shaping 
garment is adapted to include supplemental materials such as 
additional panels or stiffeners, or shape-imparting materials. 
[0016] In its preferred form the invention is die cut to form 
a blank or series of blanks for use in the manufacture of a 
Woman’s brassiere or control panty, With the resultant gar 
ment having little or no stitching and affords increased com 
fort to the Wearer due to the absence of seam lines and surface 
irregularity and provide improved aesthetic appearance, With 
little or no outlines of the undergarrnent being visible through 
outer clothing. 

SUMMARY OF THE INVENTION 

[0017] According to the present invention, garments in 
general and Women’s brassieres and underpants in particular, 
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are manufactured from a dual layer fabric including a ?rst 
fabric and a second overlaid fabric, Which fabrics are adhered 
to one another by an adhesive material betWeen the adjacent 
layers of fabric. The individual fabric layers can be selected 
from natural or synthetic materials, or materials that are a 
blend containing both. The individual fabric layers can be 
made of stretchable or non-stretchable materials, but prefer 
ably at least one includes elastomeric materials. The indi 
vidual fabric layers can be made of the same material or they 
can each be made from different materials. Where at least one 
of the fabric materials of one of the layers is stretchable and 
contains elastomeric material, having a coef?cient of elastic 
ity or elastic modulus, at least selected portions of the fabric 
that is adhered to that layer preferably includes stretchable 
characteristics Which enable the superimposed plies of the 
multi-layered laminate to stretch in at least selected areas. 

[0018] Preferably an adhesive material is placed in the adja 
cent layers of fabric. The adhesive, material can be of the type 
that is actuated and has adhesive properties immediately upon 
application to a layer of the fabric material, or of the type that 
must be separately actuated to exhibit its adhesive properties. 
Thermoplastic adhesive materials constitute a preferred 
example of the latter category. Thermoplastic adhesives are 
typically dry to the touch prior to activation. Adhesive resins 
are one preferred form of thermoplastic adhesive material that 
can be used in the manufacture of the fabric laminates. The 
adhesive resin may be in the form of ?lm, Web, dry poWder, 
print, spray or aerosol When applied to the layers of fabric 
material that are to be adhered. Preferred thermoplastic adhe 
sive resin materials include polyamides and polyurethanes. A 
particularly preferred polyamide thermoplastic adhesive 
resin material for use in the present invention is a ternary 
elastomeric material, having a melting temperature in the 
range of from about 105° C. to about 175° C. 

[0019] An additional bene?t of the present invention is that 
the multi-layer fabric laminate material can be made from an 
almost in?nite variety of natural, synthetic, or a natural and 
synthetic blended material, and provided at least some por 
tion of the laminate is stretchable, other non-stretchable fab 
rics can be used as Well. Thus When the fabric laminate is 
assembled With the layers in superimposition to one another 
at least in part, those parts having elastic properties and/or 
stretch characteristics are capable of stretching together. 
[0020] To the extent that the adhesive material Which is 
provided betWeen each pair of adjacent layers of fabric mate 
rial, covers the corresponding surfaces of each pair of adja 
cent layers upon actuation of the adhesive material, the adja 
cent layers of fabric materials Whose respective surfaces are 
in contact With the adhesive material are caused to adhere to 
one another. Although adhesion throughout the entire extent 
of the fabric is not required, it is highly desirable that the 
adhesive material is provided at least along an extent of the 
fabric Which Will, upon creation of the blank provide a ?n 
ished edge to the major bordering perimeter of the blank 
Which Will be the perimeter of the ?nished body shaping 
garment. 
[0021] A further aspect of the present invention is to pro 
vide neW multi-layer composite fabric laminate materials for 
use in the manufacture of undergarments, Wherein at least one 
layer of the composite fabric laminate is made of at least tWo 
different fabrics Which abut one another Within a layer of the 
laminate. Such composite fabric laminate materials can also 
be made to have from tWo to as many as six layers. 
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[0022] A still further aspect of the present invention is to 
provide a process for fabricating the various fabric laminates, 
fabric blanks for garments made therefrom, and the garments 
themselves, on both an individual blank/garment or “batch” 
basis, as Well as on a semi-continuous or continuous basis 

Wherein multiple blanks and garments can be assembled, 
processed, and completely manufactured simultaneously. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] FIG. 1 is a top plain vieW of one embodiment ofa 
fabric laminate blank for the manufacture therefrom of a 
brassiere in accordance With the present invention. 
[0024] FIGS. 2 A and B are side cross-sectional vieWs, 
partially exploded, of embodiments of a tWo layer fabric 
laminate With an adhesive material therebetWeen, according 
to the present invention. 
[0025] FIG. 3 is an elevational vieW of one embodiment of 
an underWire channel, Which can be incorporated in a bras 
siere blank of the present invention. 
[0026] FIG. 4 is a cross-sectional vieW of an alternative 
embodiment of an underWire channel that is a double needle 
Wire channel, Which can be incorporated in a brassiere blank 
of the present invention. 
[0027] FIG. 5 is an elevational vieW of a supplemental 
medial central support insert or gore for a brassiere, Which 
can be incorporated into a brassiere blank of the present 
invention. 
[0028] FIG. 6 is an elevational vieW of a one-piece full 
supplemental front support insert for a brassiere, Which 
includes a central gore and undercup support panels that can 
be incorporated into a brassiere blank of the present inven 
tion. 
[0029] FIGS. 7A and B are a schematic shoWing the layout 
of a batch method for the formation of an individual fabric 
blank for the manufacture of a brassiere. 
[0030] FIG. 8 is a schematic shoWing the layout of a con 
tinuous method for the formation of a multi-layer fabric from 
rolls of individual fabric layers, and the formation of a plu 
rality of fabric blanks for the manufacture of brassieres from 
a roll of the ?nal fabric laminate. 

[0031] FIG. 9 is a top plan vieW of one embodiment of a 
fabric laminate blank for the manufacture therefrom of a 
brassiere in accordance With the present invention, Wherein 
the edges of the blank have been ?nished With a decorative 
cut, scalloped edge. 
[0032] FIG. 10 is a top plan vieW of one embodiment of a 
blank for the manufacture therefrom of a brassiere according 
to the present invention, Wherein the adhesive Web layer does 
not cover certain selected portions of the tWo surrounding 
fabric layers, such that only those portions of the fabric layers 
that are exposed to the adhesive Web are glued together in the 
?nal blank after heat treatment. 

[0033] FIG. 11 is a perspective vieW of a ?nished back 
closing brassiere in accordance With the present invention. 
[0034] FIGS. 12 A, B, and C are perspective vieWs ofback 
closure devices utiliZed With brassieres made according to the 
present invention. 
[0035] FIGS. 13 A and B are perspective vieWs of front 
closure devices utiliZed With brassieres made according to the 
present invention. 
[0036] FIG. 14 is a perspective vieW of a ?nished front 
closing brassiere in accordance With the present invention. 
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[0037] FIGS. 15 A and B are perspective vieWs of ?nished 
tubular type brassieres, strapless and With straps, respectively, 
in accordance With the present invention. 
[0038] FIGS. 16 A-F are side cross-sectional vieWs, par 
tially exploded of alternative embodiments of a tWo fabric 
layer composite fabric laminate With an adhesive material 
therebetWeen, according to the present invention. 
[0039] FIG. 17 is a perspective vieW of a ?nished control 
panty in accordance With the present invention. 

DETAILED DESCRIPTION 

[0040] As is used herein, the term facing surface refers 
generally to either side of a piece of fabric. As is Well knoWn 
to those of ordinary skill in the art, a piece of fabric has What 
is knoWn as a technical front and a technical back. The tech 
nical front and the technical back of any piece of fabric may 
have the same or different ?nishes, Which may, for example, 
be smooth or textured. The terms technical front and technical 
back refer to the front and back of a sheet of fabric as it is 
made on the knitting machine, and do not necessarily corre 
spond to a front and back, respectively, of the fabric as it is 
incorporated in a fabric laminate according to the present 
invention. Where only one side of the piece of fabric is 
smooth, and the other is textured, the smooth side is generally 
referred to as the front (Which may or may not be the same as 
the technical front of the fabric as it is made on the knitting 
machine) and the textured side is generally referred to as the 
back (Which may or may not be the same as the technical back 
of the fabric as it is made on the knitting machine). In a fabric 
With a smooth face, the fabric may have a gloss or sheen on 
that side. In a fabric With a relatively rough or textured back, 
the fabric may have a dull or “porous” appearance on that 
side. Where one side of the piece of fabric has a design or 
pattern therein, or has a bright or colored surface, While the 
other side is matte, plain, monotone, or uncolored, the former 
side is generally referred to as the front and the latter as the 
back. 
[0041] In a tWo fabric layer fabric laminate according to the 
present invention, the laminate may be formed such that 
either the front or the back of one layer of the fabric is adhered 
to either the front or the back of the other layer of fabric, 
depending on a number of considerations, including utilitar 
ian considerations regarding Which tWo sides of the tWo fabric 
layers are most compatible from the perspective of being 
glued together, as Well as from comfort and aesthetic consid 
erations. 
[0042] It is also to be understood that in the construction of 
a fabric laminate according to the present invention, there are 
certain facing surfaces of the individual fabric layers that 
make up the fabric laminate that Will be internal or interior to 
the fabric laminate and certain facing surfaces of the indi 
vidual fabric layers that make up the fabric laminate that Will 
be external or exterior to the ?nal fabric laminate. Internal or 
interior facing surfaces face inWardly into the interior of the 
fabric laminate and external or exterior facing surfaces face 
outWardly aWay from the interior of and to the exterior of the 
fabric laminate. All fabric laminates have tWo external or 
exterior facing surfaces and at least tWo internal or interior 
facing surfaces. Thus, for example, a tWo-fabric layer fabric 
laminate has tWo external or exterior facing surfaces and tWo 
internal or interior facing surfaces (one facing surface of each 
fabric layer faces outWard and one faces inWard), Whereas a 
three-fabric layer fabric laminate has tWo external or exterior 
facing surfaces and four internal or interior facing surfaces 






























